A series of pyrimidoquinoline derivatives was synthesized in good yield and short reaction times by reaction of 3-arylaminoisoxazol-5(2H)-ones with derivatives of 2-chloro-3-formylquinoline in toluene under reflux conditions.
Introduction
Among various heterocyclic compounds, quinolines, pyrimidines and pyrimidoquinoline derivatives have been prepared and their pharmacological properties evaluated. Many of these compounds have shown anticancer, 1,2 antiinflammatory, 3 antiallergic 4 or antimicrobial activity. 5, 6 Further, the utility of quinoline derivatives in the preparation of some dyes and pigments has been reported. 7 Pyrimido [4,5-b] quinolines have been synthesized by diverse procedures which involve the cyclocondensation from 2-aminoquinoline-3-carboxamide with reagents such as formamide, acetic anhydride, phenylisocyanate, phenylisothiocyanate and diethyl carbonate; from 2-amino-3-cyanoquinoline using reagents such as ammonia, urea and formamide; or by reduction of 2-amino-3-cyanoquinoline to 2-amino-3-aminomethylquinoline, followed by cyclization with a variety of reagents. 8 We have recently reported 9 the synthesis of pyrimido[1,2-a]quinolines (2) by rearrangement of N-quinolinylisoxazol-5(2H)-ones (1), under mild base-catalysed conditions (Scheme 1).
In this article we report the direct synthesis of some novel derivatives of pyrimido [4,5-b] quinoline by reaction of 3-arylaminoisoxazol-5(2H)-ones with 2-chloro-3-formylquinolines in toluene under reflux conditions in high yield.
Results and Discussion
We envisaged an extension of the work summarised in Scheme 1 by replacing H-3 of the isoxazolone by an arylamino group, which could conceivably interact with the quinolinyl formyl group. The required 3-arylaminoisoxazolones (4) were synthesized by the reaction of the corresponding thiocarbamates (3) with hydroxylamine, following the general method of Worrall 10,11 (Scheme 2). The N-quinolinylisoxazolones (1) had been prepared simply by reaction of the corresponding 2-chloroquinoline with the N-unsubstituted isoxazolone, 9 under reflux conditions. However, the reaction of 3-arylaminoisoxazolones with a number of 2-chloro-3-formylquinolines in toluene in the same way did not give the expected compounds analogous to (1), but instead gave, in good yields, a series of deeply coloured compounds and attempted crystallisation led only to the formation of an amorphous solid, to which we ascribe the azeto[2',1':2,3]pyrimido [4,5-b] quinoline structures 5a-n. This ring system appears to be novel, and the synthesis of their derivatives has the advantage of being concise (Scheme 3). The yields and melting points of products 5a-n are listed in the Table 1 .
We believe that the displacement of the chlorine is the first step, as expected, to give (6), followed by nucleophilic attack by the arylamino nitrogen on the formyl group to form the corresponding tetracyclic intermediate (7) . Subsequent loss of carbon dioxide and ethanol could lead to the formation of the corresponding ketene, cyclization of which leads to the isolated products (5a-n), as suggested in Scheme 4.
All the isolated compounds (5a-n) showed two strong infrared absorptions in the region 1738-1760 cm −1 and another at 1658-1670 cm . We suggest that the former are associated with the carbonyl and double bond groups in the azetidinone and the latter is due to the pyrimidinone carbonyl group. Their H-NMR spectra were characterised by two singlets in the region δ 8.35-8.60 ppm, which we ascribe to the hydrogens in the azetidinone and pyridine rings.
In conclusion, a simple one step synthesis of pyrimido- [4,5-b] quinolines, with functionality capable of further elaboration has been discovered. This new ring system with different substituents may have pharmaceutical and biological applications.
Experimental Materials and Instruments.
1 H and
13
C NMR spectra were recorded with a Bruker spectrometer at 300 and 75.5 MHz, respectively. The spectra were measured in CDCl 3 using TMS as the internal standard. Infrared spectra were recorded on a Thermonicolet (Nexus 670) FT-IR spectrometer, using KBr disks. Mass spectra were recorded on a Varian Matt 311 spectrometer and relative abundances of fragments are quoted in parentheses after the m/z values. Melting points were determined on a digital melting point apparatus (Electrothermal) and remain uncorrected. Microanalyses were performed on a Leco Analyzer 932.
A mixture of the isoxazolone 10 (100 mg, 0.4 mmol) and 2-chloro-3-formylquinoline 12 (77 mg, 0.4 mmol) was refluxed in toluene (10 mL) for 24 h, while the reaction mixture turned red during this time. The reaction mixture was cooled to room temperature and removal of the solvent gave a red precipitate which was washed with ethanol to give product (88 mg) as a red solid. 
